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2- Powder Metallurgy-Space Holder
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4- Strain densification
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1- Liquid phase sintering
2- Rotary mixer
3- Shrinkage
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A study on the effect of volume fraction of the nanoparticles boron
carbide (B4C) on Nano-composite Al-B,C foam produced by powder
metallurgy-space holder technique

Mohammad Reza Moradi*, Ahmad Moloodi, Ali Habibolahzadeh
*Corresponding Author Address: Department of Metallurgy and Materials Science, Semnan University, Semnan,
Iran and (ACECR), Mashhad Branch, Iran.
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Abstract

In this research, the aluminum matrix Nano-composite foam reinforced by nanoparticles boron carbide (B,C), with
different percentages of volume's reinforcer, containing; 0.5, 1, 1.5, 2 and 2.5 produced by utilizing the powder
metallurgy-space holder technique. The space holder in this research is carbamide particle ((NH,),CO) in spherical
shape and the particles sizes selected between 2-2.3 mm. The effect of increasing the volume fraction of
nanoparticles (B4C) has been evaluated on the mechanical behavior and the compaction pressures and the optimal
quantity of these parameters are determined. In addition, some determined numeric quantities of these parameters
are also compared with the monolithic aluminum foam. In result it has been received that by raising the volume
fraction of nanoparticles §B4C) from 0.5 to 2 volume percent, the amount of energy absorbtion of the sample would
increase from 9.74 MJ/m® to 11.47 MJ/m® but in cases more than 2 volume percent would decrease. The amount of
yield strength in a sample would also increase from 19.10 MPa to 23.90 MPa but in cases more than 2 volume
percent has not changed. By raising the volume fraction of nanoparticles (B,C) from 0.5 to 2.5 volume percent,
compression optimum pressure increased from 310 MPa to 370 MPa.

Keywords: Nano-composite foam, Compaction pressures, Space holder, Energy absorbtion.
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